Characterization of jejunal absorption and apical efflux of ropivacaine, lidocaine and bupivacaine in the rat using in situ and in vitro absorption models.
The purpose of this study was to characterize the rat jejunal passive transport and the possible active efflux of three local anaesthetics, ropivacaine, lidocaine and bupivacaine using two different absorption models, the in situ single-pass intestinal perfusion and the in vitro Ussing chamber model, as well as P-glycoprotein (Pgp)-mediated calcein transport inhibition in Caco-2 cells. Concentration and pH dependence, efflux inhibition by verapamil and digoxin and bi-directional permeability studies were performed to investigate the potential involvement of efflux carriers in the intestinal absorption of the local anaesthetics. In the jejunal perfusion the permeability of these agents appeared to be high, predicting complete intestinal absorption (>90%). There was no effect of the Pgp inhibitors on net absorption for any of the local anaesthetics in the two absorption models. However, in the Ussing chamber at an equal pH of 7.4 at mucosal and serosal sides, the observed jejunal permeability ratios (S-M)/(M-S), of 2.3, 1.8 and 3.0 for ropivacaine, lidocaine and bupivacaine, respectively, indicated at least some involvement of carrier-mediated intestinal secretion. This idea was supported in the calcein AM Pgp transport assay in which two of the tested local anaesthetic agents affected cellular calcein retention. As anticipated for these agents, the mucosal pH conditions were shown to largely affect the gut permeability. The jejunal permeabilities of the local anaesthetics as measured in the two absorption models fitted well in a model comparison that incorporated the permeabilities of six other structurally unrelated drugs. In conclusion, the jejunal permeability of ropivacaine, lidocaine and bupivacaine was high and although evidence was obtained for carrier-mediated intestinal efflux this process appeared not to have a significant influence on the rate and extent of in vivo intestinal absorption. Rather, passive diffusion of these agents seems to be the major mechanism for the intestinal absorption.